History
=======

The spinal form of the TB has been known for over 3400 years, being discovered in some Egyptians mummies \[[@B1],[@B2],[@B3]\]. Hippocrates himself has described the relationship between the gibbus deformity and the slow progressive deposits that burst in the axillary and lumbar regions, even though they were incurable and difficult to understand at times.

Percival Pott was the first person to present the classic description of spinal tuberculosis (TB) in 1779; hence, spinal TB was called 'Pott's Disease \[[@B4],[@B5],[@B6]\]. Friedlandl and Koster discovers in 1869 the tuberculosis follicle, which bares their names followed by Robert Koch's breakthrough of discovering and describing the tuberculosis bacilli.

Thilesen and Hennies shed the light on pubic symphysis tuberculosis, as a rare form of OAT, during the period of 1855-1888 allowing Sorell and Déjerine to describe in the year 1932 in depth the OATB form and pathology, and focus yet again on the rare symphysis tuberculosis \[[@B7],[@B8],[@B9],[@B10],[@B11],[@B12],[@B13],[@B14]\].

Introduction
============

OAT has its place among the most frequent forms of extrapulmonary tuberculosis, having at this time a surge in frequency. Today it represents 10% of the sum total of extrapulmonary forms, right after peripheral lymphatic nodes manifestation (50.3%), pleural manifestations (24.4%), peritoneum manifestations, pericardium manifestations (8.2%) and genitourinary system manifestations (4%) \[[@B15],[@B16]\].

The African region has the highest tuberculosis rate, 281/100.000 cases, females being more affected than males (1.58%). The average age of infection is at about 45 years, give or take 18 years \[[@B17]\].

The average time-lapse from contracting the disease to a positive diagnostic is around 13.5 months (between 1 to 36 months), 60% of the patients accusing prior TB contact while 30% have had a former TB infection in the past, rest of them with no contact in the past \[[@B18]\].

Despite the progress that has been done during the last decade, tuberculosis is still a worldwide health issue, globally causing the most deaths among the infectious diseases. In 2015, there were an estimated 10.4 million new (incident) TB cases worldwide, of which 5.9 million (56%) were men, 3.5 million (34%) women and 1.0 million (10%) children \[[@B19]\]. Romania having its share, 15.195 of both pulmonary and extrapulmonary tuberculosis cases \[[@B19]\].

Until now the screening and treatment programs initiated prior to 1990 were supposed to render tuberculosis into an extremely rare disease in Romania, but the reality failed to meet the expectations. About 10% of total extrapulmonary tuberculosis cases have an osteoarticular location, the vertebral forms being a majority \[[@B19]\]. It can affect all the joints, but the most frequent locations after the vertebral are: hip, knee, ankle, feet, fists and shoulder. The pubic symphysis tuberculosis is a rare and uncharacteristic. In the last 30 years only 9 cases were reported \[[@B7]\].

The particularity of OAT is the fact that it has multiple infection focuses, in 16% of the cases having 2 infectious focuses, 4% having 3, 1% having 4 and 0.25% having 5 infectious sites.

What is the meaning of multiple infectious sites in OAT? Due to a drop in immunity or a hematologic/lymphatic propagation a reactivation of the latent focuses within the primary infection complex areas occurs, followed by the awakening of the Mycobacterium tuberculosis from the pulmonary and extrapulmonary sites \[[@B18],[@B20]\].

The process of diagnosis can sometimes give rise to major errors and late diagnosis due to the blending of the typical and atypical clinical forms.

The disease is rare, with unspecific symptomatology which makes it hard to differentiate it from other multiple bone lesions (blood disease and metastases) \[[@B21]\].

The diagnosis is done by an elimination process of other high presumption pathologies, associated with an confirmed progressive tuberculosis site. It is mandatory to confirm the diagnostic by biological, radiological, CAT, MRI, scintigraphy, histological, bacteriologic profile and antibiogram criteria as shown in Table [1](#T1){ref-type="table"} \[[@B21],[@B22]\].

Particularities
===============

In the OAT diagnostic process there are few characteristics that depend on epidemiology, immune situation, treatment, patient evolution and genetic studies.

Epidemiology-young age, the children being the most vulnerable age group.

Frail immunity or the presence of antibiotic resistance germs which implies a certain degree of immunodepression.

Therapeutic particular features: the disease has a longer plateau stage.

Evolutive variations determine either a possible exitus during treatment or a favorable evolution which has the following criteria shown in Table [2](#T2){ref-type="table"}.

###### 

Diagnostic criteria and elements

  ------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Diagnostic criteria                                                                                          Diagnostic elements
  Clinical symptomatology                                                                                      Vesperal fever, physical, psychological and sexual weakness up to adynamism, severe weight loss and tuberculosis facies. In some cases of spinal OAT osifluent abscess can be present \[[@B13],[@B18]\].(Fig. [1](#F1){ref-type="fig"}a,b)
  Biological trials                                                                                            Increased HSS, PCR's value well over 20-25, on the blood count you can see a lymphocytosis and moderate leukocytosis, tuberculin IDR positive with Palmer 4 type, the inactivation of which, has a weak diagnosis value and simple positive IDR lays as a witness for a recent TB contact \[[@B13],[@B18],[@B20]\].
  Standard radiological examination                                                                            Destruction (osteolysis, eroded aspect, transparent bone contours and geodes) also known as Phemister triad (Fig. [1](#F1){ref-type="fig"}c,d)
  Bone reconstruction (bone condensation and osteitis) \[[@B9]\].                                              
  Bone fusion alongside the bone edge, sclerosis, fact which suggests a late and impairing phase \[[@B21]\].   
  Echographic examination                                                                                      N/A
  Computerized Axial Tomography (CAT)                                                                          N/A
  Magnetic Resonance Imaging (MRI)                                                                             Bone edema, synovial reaction (synovitis), abscesses, often needing a full rachis investigation \[[@B21],[@B23],[@B24]\].(Fig. [1](#F1){ref-type="fig"}e,f)
  Scintigraphic examination                                                                                    Uneven bone hyperfluorescence (Fig. [1](#F1){ref-type="fig"}g)
  Bacteriological profile and antibiogram                                                                      Done on the puss and fluid harvested through a fine needle aspiration (FNA) \[[@B22]\].
  Histopathological exam                                                                                       On the core needle biopsy (CNB) or surgical biopsy \[[@B22]\].
  ------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Criteria of favorable treatment outcome

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Weight gain with an overall general improvement of the patient status
  A decrease in the bone and joint pain
  Inflammatory syndrome absence
  On the radiological, MRI and echographic examination abscess should be absent
  The existence of a rebound, which implies the patient's observation over a minimum of 2 years (the average rebound has a time frame of 5 years-between 2 and 23 years).
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------

![Features of clinical and imagistic diagnosis. (a, b) Ossifluent hip abscess: a-posterior view; b-anterior view; Phemister triad: (c) X-ray anteroposterior view of the knee joint: 1-Juxta-articular osteopaenia/osteoporosis (red arrow). 2-Peripheral osseous erosions (green arrow) (d) 3-Gradual narrowing of joint space (blue arrow); (e, f) Mirror like vertebral erosions-MRI sagital views; Scintigraphic examination. (g) Scintigraphic aspects of OATB-anteroposterior view (left) and posteroanterior view (right) \[Collection of the Department of Orthopedics\]](CHSJ-43-02-08-fig1){#F1}

Genetic studies give us a better understanding of the immune answer physiopathology in response to KB infection.

Soon after the areal infection with Mycobacterium tuberculosis (MT) in the joints and vertebrae there is a release of proinflammatory cytokines (IL-1, IL-6) and Inflammatory chimiokines MCP1, MIP, RANTES, thus increasing macrophage numbers and activating them. The granulome, which appears next acts as a buffer controlling the infection and blocking its spreading further into the organism \[[@B25]\]. When the infection control is absent the inflammation spreads, causing tissue damage which exhibits joint and bone effects: bone resorption due to the activation of the osteoclasts. Normally the infected subject spreads the disease through aerial dissemination, exposing others to the bacteria and spreading it. 90% of the people have a suppressed infection and 10% (depending on the level of the immune suppression or a former infection with herpetic virus, HIV and germ concentration in the body overlaid with the genetic predisposition) manifest the disease over their lifetime \[[@B26]\].

The involvement of these genetic factors is shown through countless epidemiological findings-there is a difference in susceptibility depending on the race and ethnic factors:

\- The Lubeck experiment (Germany);

\- Studies performed on monozygotic twins show that there are genetic variations in the levels of Han-362G /C protein in Chinese population \[[@B27],[@B28]\] (Fig. [2](#F2){ref-type="fig"}).

This experiment actually describes the association of some functional polymorphisms related to resistance and susceptibility to tuberculosis. There are, in fact, patients which have a confirmed diagnosis of bone or joint TB and yet show no signs of pulmonary manifestations.

![Inflammatory response to tuberculosis bacillus(left) and the absence of the inflammatory respons (right) \[modified after Mecabih, 2016 \[[@B29]\]\]](CHSJ-43-02-08-fig2){#F2}

Those who possess the TLR4-6143A, GRS1927914 gene have an excessive inflammatory reaction with a high degree of cell recruitment, cells which are responsible for inflammation: monocytes, dendritic cells, type T lymphocytes which possess metalloprotein based enzymes that act as chemical mediators \[[@B30]\].

The most important characteristics are as follows:

\- Certain genes ar associated with OAT: second class HLA, TLR4;

\- Other genes are associated with particular forms of OAT: MC1 is correlated with the axillar form meanwhile MOS2 is relates with the peripheral form;

\- Class 2 HLA alleles give a predisposition to a clinical manifestation of OAT. Overall there is a need for deeper research of the correlated genetic factors so that we can obtain a better understanding of the disease physiopathology and treatment strategies \[[@B25],[@B26]\].

![(a) Surgical biopsy of the spine. Sagital view. (b) Punctual biopsy under radiographic guidance. Anteroposterior view. \[Collection of the Department of Orthopedics\] (c)MRI aspect of multifocal metallic stability implant after vertebral curettage and segmental stabilization system with somatic graft. (d) Consolidate bone aspect after osteosynthesis material removal (right) \[Abdelkefi, 2016 \[[@B33]\]\]](CHSJ-43-02-08-fig3){#F3}

Treatment
=========

The National Program for Control, Survival and Prevention of TBC (NPCSP) through the Unit for Technical Assistance and Management of TBC (UTAM) has the following recommendations for both the newly diagnosed and severe forms of OAT with confirmed Mycobacterium:

\- Diagnose purposed biopsy regardless of the abscesses drainage (Fig. [3](#F3){ref-type="fig"}a,b);- Rhachis compression reduction and stability increase for the spine located infection \[[@B31]\];

\- Immobilization with plaster casts (due to the fact that segment stability cannot always be obtained by using transpedicular screws) \[[@B32]\] (see Fig. [3](#F3){ref-type="fig"}c,d);

\- Drug treatment: Hydrazide-300 mg/day (5-10mg/day), Rifampicin-600mg/day (10mg/kg/day), Ethambutol-1g/day (15mg/day), Pyrazinamide-1,5g/day (25-30mg/kg/day), under Strictly Surveyed Treatment (SST) associated with C, D and B vitamins group over a period of 6 months. If during the last 3 months the results are positive the 3 drugs based therapy can be introduced in SST, also associated with C, D and B vitamins group. If segment stability cannot be obtained through osteosynthesis with transpedicular screws, but the plaster cast was well tolerated by the patient for a minimal period of 60-75 days, then you can associate Bisphosphonates in order to prevent fractures with a single dose/month (Zolendronic acid) \[[@B9]\].

Conclusions
===========

AOT is the most frequent forms of extrapulmonary tuberculosis, representing 10% of the total extrapulmonary tuberculosis cases.

The highest frequency locations in OAT are: thoracic and upper lumbar spine, pelvic girdle with a preference for the sacroiliac joints, meanwhile the ilium and ischial bone alone have a lower infection rate, followed by the greater trohanter, knees, foot, fist, elbow and shoulder. In theory the OAT can be found in every bone in the body (the clavicle has often been quoted in scientific literature) \[[@B21]\].

The possibility of different interpretation of the clinical signs renders the diagnosis as a difficult feat. The lack of genitourinary symptomatology increases the difficulty even further, making it so that it can be easily mistaken with: unspecific osteitis, blood diseases and bone metastasise \[[@B7],[@B34],[@B35]\].

Even today the therapeutic trials can be admitted as a positive diagnostic tool, especially in hard to reach places for biopsy, even for core needle biopsy (CNB) but also in the event of a blind biopsy, according to The National Program for Control, Survival and Prevention of TBC, but partially accepted by The Unit for Technical Assistance and Management of TBC.

OAT is influenced by class 2 HLA alleles, TLR4 and IL-1. Alleles that are associated with the axillary form are MCP-1 and those which are associated with the peripheral form are MOS-2.

NPCSP and UTAM claims that an early diagnosis and a rigorous treatment can prevent the disease dissemination and the development of severe forms that can evolve even with death at the cost of colossal human financial and social resources.

It is mandatory to perform a deeper research of the genetic factors involved in order to achieve a better understanding of the disease physiopathology and treatment strategies.

Genetic engineering can prevent the infection with Mycobacterium tuberculosis to occur given the fact that certain genes have the ability to influence the susceptibility to KB.
